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(57) ABSTRACT

The burner includes a swirl chamber. The swirl chamber has
a substantially conical shape defining a central axis. The
swirl chamber is defined by a plurality of wall elements. A
combination of nozzles at the pressure, suction side and
trailing edge of the wall element are placed for fuel injec-
tion. The wall elements define slots between each other. The
slots have different widths (w) in consecutive planes in the
axial direction, wherein said planes are perpendicular to the
central axis.

5 Claims, 4 Drawing Sheets
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1
BURNER INCLUDING A SWIRL CHAMBER
WITH SLOTS HAVING DIFFERENT WIDTHS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to European application
12189388.7 filed Oct. 22, 2012, the contents of which are
hereby incorporated in its entirety.

TECHNICAL FIELD

The present disclosure relates to a burner.

In particular the burner is a premixed burner (i.e. a burner
arranged to generate a premixed flame); for example this
premixed burner can be used in a gas turbine.

BACKGROUND

Premixed burners known from the state of the art have a
swirl chamber and a lance for introducing a fuel into the
swirl chamber.

Traditional swirl chambers can be defined by sector plates
connected one beside the other in order to define the swirl
chamber having a conical shape.

In addition, between adjacent sector plates, slots with a
constant width along the axial span of the swirler are defined
for introducing an oxidiser, such as air, into the swirl
chamber. With other words, those slots have constant widths
in consecutive planes in axial direction, wherein these
planes are perpendicular to the central axis of the burner.

Close to the slots, also supply pipes (typically provided
with nozzles) for fuel supply are also provided.

These premixed burners proved to have good perfor-
mances, anyhow the mixture of oxidiser and fuel formed in
the swirl chamber in some conditions could not be opti-
mised.

Mixture optimization is very important in a premixed
burner, because it influences the quality of the combustion
that occurs in a combustion chamber typically connected
downstream of the burner (with respect to the combusted gas
flow).

SUMMARY

An aspect of the disclosure includes providing a burner
with improved mixing of oxidiser, such as air, and fuel
(either liquid or gaseous fuel).

These and further aspects are attained by providing a
burner in accordance with the accompanying claims. Pref-
erably, according to the disclosure a burner with controlled
discharge flow and improved mixing of oxidizer and fuel can
be provided

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics and advantages will be more
apparent from the description of a preferred but non-exclu-
sive embodiment of the burner, illustrated by way of non-
limiting example in the accompanying drawings, in which:

FIG. 1a, 1b are schematic views of a burner in an
embodiment of the invention;

FIG. 2 shows the fuel nozzles at the wall elements;

FIG. 3 is a cross section through line of FIG. 1q;

FIGS. 4 and 5 show two different embodiments of wall
element and slots defined by them;
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FIG. 6a, 65, 6¢ show in an enlarged view details of the
passage 24 of FIG. 1 and
FIG. 7 is a cross section through line VII-VII of FIG. 1.

DETAILED DESCRIPTION

With reference to the figures, these show a burner 1
(preferably a premixed burner) comprising a swirl chamber
2 and a lance 3 in the swirl chamber 2. The lance 3 is shown
in FIG. 1a as extending more than the swirl chamber 2, but
in different embodiments the lance can be shorter than the
swirl chamber axial length and thus the end on the lance 3
can be housed in the swirl chamber 2.

The swirl chamber 2 has a substantially conical shape and
defines a central axis 5.

The swirl chamber 2 is defined by a plurality of wall
elements 7 that are connected one beside the other and that
define slots 8 between each other. This can be seen in the
schematic perspective view of FIG. 1b.

According to the present invention the slots 8 have
different width w in the axial direction in consecutive planes
11, 11' perpendicular to the central axis 5. That means they
have varying widths along the axial span of the swirl
chamber, the axial direction being defined by the central axis
5. The characteristics of the slots width variations along the
span of the swirler are defined to enable the control of the air
flow distribution through the swirler slots and to obtain a
prescribed discharge flow characteristics.

As can be seen in FIG. 4, the wall elements 7 define a
pressure side 18, a suction side 19 and a trailing edge 20. At
least some of the wall elements 7 comprise nozzles 12 (FIG.
4, FIG. 5), the nozzles 12 are located at the pressure side 18
and/or at the suction side 19 and/or at the trailing edge 20.

Preferably, the wall elements 7 are airfoil elements that
can have an overlap o (see FIG. 3) between the trailing edge
of a wall element 7 and the leading edge of another wall
element 7 or not.

In addition, at least some of the wall elements 7 have
nozzles 12 for fuel injection and a supply circuit 13 for the
nozzles 12 (see FIG. 2, 4, 5). The nozzles 12 are connected
to the supply circuits 13. In a preferred embodiment, the
supply circuits 13 of the nozzles located on one side of the
wall elements 7 are connected to separate supply circuits
than nozzles located on another side of the wall elements.
The supply circuits 13 can have (when required) insert for
thermal insulation.

The burner 1 also has a collector 15 connected to the
supply circuits 13 (see FIG. 1a).

The collector 15 has an annular shape and is located at the
smaller end of the swirl chamber 2.

In another embodiment the collector 15 has separate and
isolated chambers, connected to separate supply circuits 13.

According to FIG. 1a the collector 15 has a diameter
larger that the lance diameter such that a gap 16 is defined
at the area of the apex of the swirl chamber 2; through this
gas 16 (when provided) air can enter the swirl chamber 2.

The burner 1 also has a transition element 22 at the larger
end of the swirl chamber 2. In addition, a mixing tube 23 is
connected to the transition element 22. The mixing tube 23
is then connected to a combustion chamber 234 where
combustion of the mixture formed in the burner occurs (FIG.
la).

A passage 24 is provided between the transition element
22 and the mixing tube 23. Details of the passage 24 are
shown in FIG. 6a, 64, 6¢ and FIG. 7.

The passage 24 connects the inside 25 to the outside 26 of
the mixing tube 23.
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For example, an inlet 28 of the passage faces the outside
26 of the mixing tube 23 and swirl chamber 2 and the outlet
29 of the passage 24 faces the inside 25 of the mixing tube
23.

The passage 24 is preferably arranged to eject a flow
substantially parallel to a mixing tube surface; this counter-
act flashbacks, because the greatest risk of flashbacks occurs
at zones close to the mixing tube surface.

The transition element 22 has a larger end facing the swirl
chamber 2 and a smaller end facing the mixing tube 23; The
mixing tube 23 can be an integral part of the combustion
chamber front panel, or a separate element pre assembled
with the combustion chamber front panel.

In the described arrangement, the swirler and mixing tube
are assembled when the swirler is inserted, using the sliding
joint described above, easing the assembly and disassembly
of the burners in the engine.

In a preferred embodiment the passage 24 has an axial
extent which exceeds axial movement of the mixing tube
and swirler due to thermal expansion. Referring to FIG. 64,5
the flow ejected through passage 24 is controlled by the
radial width 31 of the passage 24. The described arrange-
ment ensures a control of the purge flow going through the
passage 24.

In an alternative embodiment (see FIG. 6¢ and FIG. 7), in
the passage 24 spacers 32 are included on the surface of the
mixing tube and/or the swirler, to avoid eccentricity of the
two parts while still allow sliding and air passage. These
spacers 32 may be aligned in axial direction or tilted in order
to control the swirl of the purge flow, e.g to optimize
flashback performance.

The operation of the burner is apparent from that
described and illustrated and is substantially the following.

When installed for example in a gas turbine the burner 1
is housed in a plenum 30 that during operation contains high
pressure air.

Air from the plenum passes through the slots 8 and enters
the swirl chamber 2.

Since wall elements 7 are shaped like airfoils and the slots
8 have different widths in the axial direction consecutive
planes 11, 11' the planes are perpendicular to the central axis,
the characteristics of the flow of the air through the slots 8
can be controlled at given axial, and equivalently radial,
position within the slot 8. For example the air velocity can
be regulated according to the conditions existing within the
swirl chamber 2. This allows an optimisation of the mixing
within the swirl chamber 2 and/or optimization of the flow
field at the inlet of the combustion chamber 23a.

In addition, the nozzles 12 which inject fuel over large
surfaces further help mixing. The combination of injection
nozzles 12 from pressure sides 18, suction sides 19 and
trailing edge 20 permits to control the fuel distribution in a
prescribed manner, in accordance with the air flow distri-
bution obtained from the varying slot widths.
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The operation of the burner 1 of the present disclosure is
thus more efficient and allows lower pulsations, CO and
NOx generation.

Naturally the features described may be independently
provided from one another.

In practice the materials used and the dimensions can be
chosen at will according to requirements and to the state of
the art.

The invention claimed is:

1. A burner comprising:

a swirl chamber having a conical shape defining a central
axis;

the swirl chamber including a plurality of wall elements;

the plurality of wall elements define a pressure side, a
suction side and a trailing edge, wherein at least some
of the plurality of wall elements include nozzles for
fuel injection, said nozzles are located at at least one of
the pressure side, the suction side, and the trailing edge,

the plurality of wall elements define slots between each
other,

wherein the slots have different widths (w) in consecutive
planes in an axial direction, and the consecutive planes
are perpendicular to the central axis;

a transition element at a larger end of the swirl chamber
and a mixing tube connected to the transition element,
the transition element and the mixing tube being manu-
factured in separate elements and connected together, a
passage provided between the transition element and
the mixing tube; and

an inlet of the passage faces an outside of the mixing tube
and the swirl chamber and an outlet of the passage faces
an inside of the mixing tube,

wherein the passage is arranged to eject a flow through it,
parallel to a surface of the mixing tube, wherein an
axial location of the outlet of the passage and radial gap
of the passage are fixed to ensure a controlled flow
through the passage at all operating conditions.

2. The burner according to claim 1, wherein the plurality

of wall elements are airfoil elements.

3. The burner according to claim 1, wherein spacers are
arranged in the passage on the surface of the mixing tube
and/or a surface of the transition element to avoid eccen-
tricity of the mixing tube and the transition element while
still allowing relative movement and air passage.

4. The burner according to claim 3, wherein the spacers
are axially tilted in order to control a swirl of a purge flow
to a desired value.

5. The burner according to claim 1, wherein at least some
of the plurality of wall elements include nozzles for fuel
injection located at the trailing edge of the at least some of
the plurality of wall elements.
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